A review of the genus Calyptrochaeta Desv. in Thailand is presented, based on herbarium specimens and field surveys. Two species are recognized, namely C. remotifolia (Müll. Hal.) Z. Iwats. et al. and C. spinosa (Nog.) Ninh. A key to species, descriptions, and illustrations for the species of Calyptrochaeta occurring in Thailand are provided. In addition, lectotype for the names Eriopus spinosus Nog. (= C. spinosa) are also designated in here.
INTRODUCTION
The genus Calyptrochaeta, a member of the family Daltoniaceae, was first established by Desvaux in 1825 based on Calyptrochaeta cristata (Hedw.) Desv. It comprises approximately 30 species (Streimann, 2000; Frey & Stech, 2009) , which are usually found growing on humus, decaying wood and tree bases in montane forest, and is distributed mainly in tropical regions of the world (Ho & Kruijer, 2007) . Calyptrochaeta is easily recognized by 1) complanately foliated and often gemmiferous stems, 2) distinctly bordered leaves with a short, forked costa, 3) thick and spiny setae, and 4) fringed often-hairy calyptrae (Ho & Kruijer, 2007) .
Thailand is well-known as one of the richest areas of bryophyte diversity (e.g. He et al., 2012; Chantanaorrapint & Sridith, 2014; Inuthai et al., 2014 Inuthai et al., , 2015 Chantanaorrapint, 2015; Promma & Chantanaorrapint, 2015) . Both the Indo-Burmese and Sundaland hotspots meet in this area (Myers et al., 2000) , which is considered as a centre of plant distribution in South-East Asia (Smitinand, 1989) . Although several publications have contributed to the knowledge of the Asiatic species of Calyptrochaeta (e.g. Noguchi, 1937; Ninh, 1981; Tan & Robinson, 1 Lin & Tan, 1995; Mohamed & Robinson, 1991; Ho & Kruijer, 2007) , there are few reports of this genus from Thailand. The first report of Calyptrochaeta in Thailand was published by Touw (1968) Sukkharak et al. (2014) also found C. remotifolia from Chanthaburi Province. The aim of the present study was to prepare a revision of Calyptrochaeta within the framework of the bryophyte Flora of Thailand.
MATERIALS AND METHODS
This study is based on recent collections from Thailand as well as herbarium specimens housed in BCU, BKF, CMU, HYO, L and PSU. Morphological and anatomical characters have been studied using stereoscopic and compound microscopes. The distinctive characters of the species have been illustrated with the aid of an Olympus drawing tube.
In addition, an identification key to species and detailed descriptions of each species are provided along with their known distribution and ecological data.
TAXONOMIC TREATMENT
There are two species of Calyptrochaeta in Thailand: C. remotifolia and C. spinosa and a key for distinguishing them is given below: Plants light to dark green, glossy, turning to brownish yellow in herbarium specimens. Rhizoids dark reddish, dense on primary stem. Primary stems short tightly attached to substrata, bearing a number of aerial foliate stems. Foliate stems erect, medium to large in size, 2.5-5.5 cm long, 0.8-1.0 cm wide with leaves, usually unbranched, dark green to reddish brown, in cross section with a differentiated central strand, 24-28 cells across; cortical cells 4-5 layers, thick walled; medullary cells large in size and thinwalled. Leaves heteromorphic, complanate, widely spreading, somewhat rugose when dry, straight when moist; lateral leaves large, ovate to oblong, 4.2-5.0 mm long, 1.5-2.0 mm wide, apices broadly acute, margins coarsely dentate in upper half with strongly toothed, distinctly bordered all around with 3-4 rows of linear cells, costa short and forked, 0.5-1.0 mm long at leaf base; dorsal and ventral leaves smaller than lateral leaves, mostly broadly ovate to elliptic, 2.5-3.5 mm long, 1.3-1.7 mm wide; apices broadly acute, margins weakly dentate in upper half. Leaf cells large in size, thin walled, apical cells short hexagonal to rhomboidal, 80-125 × 20-35 µm; marginal and median cells oblong hexagonal to irregularly pentagonal, 100-150 × 25-45 µm; basal cells oblong hexagonal to irregularly pentagonal, 140-180 × 25-50 µm.
Dioicous. Perigonial leaves, yellowish green, narrowly ovate to elliptic, 0.8-1.2 mm long, 0.5-0.8 mm wide, acute, entire. Antheridia 600-650 µm long. Perichaetial leaves, yellowish green, narrowly ovate to elliptic, 0.7-1.0 mm long, 0.4-0.6 mm wide, round, entire. Seta slender, 4-7 mm long, reddish brown, papillose 5-10 µm long. Capsule ovoidoblong, horizontal, 1.0-1.8 mm long, operculum long rostrate; outer peristome teeth orange to reddish, lanceolate, narrowly furrowed, transversely striolate; inner peristome teeth as long as outer peristome, with high basal membrane. Calyptra mitriform, slightly hairy above, strongly fringed hairs at the base. Asexual reproduction by gemmae, numerous cluster of reddish brown, filiform, present along distal part of foliate stem among leaves. Juengprayoon 390, 392, 396, 397, 411, 414, 415,  424, 427, 428A, 434, 442, 443B, 446 Plants yellowish green to dark green, glossy, turning to greenish brown in herbarium specimens.
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Rhizoids dark reddish, dense on primary stems. Primary stems short, creeping and tightly adherent to substrate. Foliate stems erect, 1.5-3.0 cm long, 0.25-0.4 cm wide with leaves, simple or branched, dark green to reddish brown, in cross section without central strand, 17-20 cells across, cortical cells 2-3 layers, thick walled, medullary cells large in size and thin walled. Leaves heteromorphic, complanate, widely spreading, somewhat curved when dry, straight when moist; lateral leaves large, short ovate to oblong, 2.2-3.5 mm long, 1.3-1.8 mm wide, apices broadly acute, margins dentate, bordered all around with 1-2 rows of linear cells, costa short and forked, 0.3-0.5 mm long at leaf base; dorsal and ventral leaves smaller than lateral leaves, mostly broadly ovate, 1.3-1.5 mm long, 1.0-1.2 mm wide, apices broadly acute, margins slightly dentate in upper half. Leaf cells medium size, thin walled; apical cells short hexagonal, 30-45 ×15-20 µm; marginal and median cells oblong hexagonal to irregularly pentagonal, 50-90 × 25-40 µm; basal cells oblong hexagonal to irregularly pentagonal, 120-150 × 45-50 µm.
Dioicous. Perigonial leaves, yellowish green to light green, narrowly ovate to lanceolate, 0.5-0.7 mm long, 0.15-0.2 mm wide, acuminate, entire. Antheridia 300-450 µm long. Perichaetial leaves, yellowish green, broadly ovate, 0.7-1.0 mm long, 0.4-0.5 mm wide, acuminate, entire. Seta slender, 2.5-3.0 mm long, dark green to reddish brown, papillose 2-4 µm long. Capsule ovoid, erect or inclined, 0.5-0.8 mm long, operculum long rostrate; outer peristome teeth yellowish orange, lanceolate, narrowly furrowed, transversely striolate; inner peristome teeth as long as outer peristome, with high basal membrane. Calyptra mitriform, slightly hairy above, strongly fringed hairs at the base. Asexual reproduction by gemmae in numerous clusters, reddish brown, filiform or branched, present along distal part of foliate stem among leaves. Habitat and ecology.-The species were found growing amongst other bryophytes, such as Bazzania sp., Calycularia crispula Mitt., Plagiochila sp. and Thamniopsis utacamundiana (Mont.) W.R.Buck, on tree trunks in montane forest, between 1900 and 2543 m altitude.
Notes.-The main diagnostic characters for C. spinosa are plant size small to medium, the absence of central strand in stem cross-section, leaf margins weakly toothed above, leaf border consisting of 1-2 rows of linear cells, and perichaetial leaves with acuminate apex. Tan and Robison (1990) suggested that C. spinosa might be a juvenile form of C. ramosa (M.Fleisch.) B.C. Tan & H.Rob. Later, Lin and Tan (1995) reduced C. spinosa as a subspecies of C. ramosa. However, our examination of the various specimens of both species reveals that C. spinosa is quite different from C. ramosa and thus cannot be a juvenile form of C. ramosa. Therefore, we agree with Redfearn et al. (1996) in reinstating C. spinosa as a distinct species.
Typification.-Calyptrochaeta spinosa was originally described by Noguchi (1937) as Eriopus spinosus Nog., based on his collection from Taiwan. Unfortunately, the type specimen can not be located in HIRO (see Lin & Tan, 1995: 29) and could have been destroyed during WWII (T. Yamaguchi, pers. comm. 21 December 2015) . It became necessary to lectotypify this name. Noguchi's (1937) illustrations in the original protologue is designated here as the lectotype of Eriopus spinosus.
